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-Introduction.
This work is in the line of our previous study [l] on the light threshold for Supersymmetry breaking [2] , where a range for the primordial parameter mi/2 was derived by comparing the experimental value sin 2 O(mz)exp with sin 20(mz )th, i.e. the two-loop-corrected minimal SUSY-SU(5) theoretical prediction, without threshold effects. The difference between these two quantities was then accounted for by the light threshold contribution, thus establishing, by means of the light spectrum, the range of energy where m1/2 should lie.
In our previous work [1] we introduced the EGM effect, i.e. the evolution of the gaugino masses, in the light threshold study for SUSY breaking. Here we extend the light threshold effects to all unification parameters like MGUT and ~GUT and obtain entirely analytic solutions for the one-loop evolution equations of the gauge couplings. The two-loop analytical formulation of threshold effects is being completed with a single discontinuity in the two-loop ~-function coefficients bij at ml/2 [3].
The structure of this paper is as follows. In sect. 2 we give the analytic formulae for MGUT and ~GUT with the detailed contribution of the light threshold. Then the evolution equations for ~1, ~2, ~3 down to the Z-mass value (mz) are given, starting from MGUT, with due account of the complete light SUSY spectrum. Consistency checks of the whole formalism are given.
In sect. 3 we indicate the level of approximation used when dealing with the evolution of the various parameters. We follow the proposal of Ellis et al. [2] , for the mass degeneracy of all squarks except stops: tR, tL. The main points where we depart from [2] are: i) to account for the evolutions of the gaugino masses, as already done in [1] , and to extend these evolutions to all masses; ii) to relax the f'Lxed input values for both the higgsino and the Higgs masses, mE and mH, respectively; these are let to evolve according to known equations [4]; furthermore we transfer the inputs for mE and mH into more general primordial parameter ratios.
In sect. 4 we summarize the results obtained by our group about the SUSY threshold problem and discuss the trends which emerge from our studies. In sect. 5 we present the conclusions.
-Formulae for ~ZGUT, MGU T and the simultaneous evolutions for couplings and masses.
We consider a spectrum where all Standard Model particles are included with the addition of a second Higgs doublet (H) and the Supersymmetric partners of the Standard particles. This spectrum, in spite of its complexity, is somewhat simplified as we treat all squarks in the same way, with an exception for the left stop and the right stop. The sleptons, left and right, are obviously included. The simplification in the squark and slepton spectra follows Ellis et al. [2] , who introduced this treatment in computing the threshold contribution to sin 2 0(mz). The estimate of this contribution by Ellis et al. [2] is confirmed in our work for the whole range of evolution of the squark and slepton masses.
Since the squarks and sleptons contribute to sin 2 0(mz) by less than 5.10 -~, to neglect them in our previous study [1] when computing the EGM effect on the SUSY lower bound was obviously justified. Moreover this study [i] , based on a single discontinuity threshold, is confirmed by our present exhaustive iterative method involving all evolutions of couplings and masses. Our previous approximation is therefore numerically confirmed.
Let us remind the reader that the key point of our work is to derive a range for the primordial SUSY parameters by comparing This is the starting point for all predictions on where the SUSY spectrum could be. These predictions, started by Ellis et al. [2] , were improved by the introduction of the EGM effect [l] , and are now worked out through a numerical method which automatically adjusts the whole light SUSY spectrum in such a way that the light
